Cross-border acquisitions constitute the main form of foreign direct investment in the world economy, the focus of this paper being to consider the determinants of the location and growth of cross-border acquisitions in the global food sector. The data relates to over 2,000 international acquisitions in the food sector from 45 source to 46 host countries. The results highlight the importance of market size, relative costs and stock market growth as important determinants. We also report differences involving acquisitions in food processing and retailing and higher and lower/middle income countries. Results involving acquisitions in European countries are also highlighted.
Introduction
One of the main features of the process of globalisation in the past two decades has been the growth of foreign direct investment (FDI), which has far exceeded the growth of trade (Feenstra, 1998) . While FDI may take alternative forms, cross-border mergers and acquisitions provide the main vehicle by means of which multinational firms access overseas markets. UNCTAD reports that in 2000 around 80 per cent of world FDI could be attributed to international merger and acquisition activity (UNCTAD, 2001 ) with the value of global acquisitions rising from US$100 billion in 1987 to US$720 billion in 1999.
1 Annual average growth rates of cross-border acquisitions have been dramatic, *Review coordinated by Thomas Heckelai. 1 In this paper (as in UNCTAD, 2001 ), the reference is to ownership and control and hence we set the definition of an acquisition to having at least 50 per cent ownership of the target firm. However, within this category, there are alternative characterisations of types of FDI that relate to different motives including horizontal, vertical and export platform FDI. We comment further on these distinctions below.
increasing from an average annual rate of 26.4 per cent in the [1986] [1987] [1988] [1989] [1990] period to an average annual growth rate of 47 per cent in the 1996-1999 period. Following a significant downturn in FDI between 2000 and 2004, the value of cross-border acquisitions recovered thereafter reaching US$380 billion worldwide in 2005. Such is the prominence of cross-border acquisitions as the principal channel through which FDI occurs that more than 90 per cent of all FDI between developed countries takes this form. The role of acquisitions is slightly less when developing and transition countries are involved though, as UNCTAD notes, this has also been increasing in recent years with around 40 per cent of FDI inflows into developing and transition countries taking this form, up from 10 per cent in the late 1980s (UNCTAD, 2005) . Reflecting its growth and prominence worldwide, the data suggest that cross-border acquisitions in the global food sector have also increased substantially, from around US$4 billion in 1987 to US$50 billion in 2000. In terms of overall deal values of global acquisitions in the manufacturing sector over the period 1987-2000, the food industry ranked among the leading sectors. For example, in 1999 cross-border acquisitions in the food sector accounted for around 10 per cent of total activity in manufacturing worldwide while in 2000 this share had risen to around 17 per cent. The USA is a major player in cross-border acquisitions in the food sector (and manufacturing and services more generally) accounting for, by value for the 1987-2000 period, 15 per cent of total manufacturing sector acquisitions abroad although, taking the USA as a target country, the food sector accounted for a lower 8 per cent of total US manufacturing targets. Food sector acquisition activity involving EU countries accounted for 15 per cent of acquisitions across the EU manufacturing sector and 11 per cent of targets over the same period. The UK, the Netherlands, France and Germany are major active EU countries in the market for corporate control in the food sector. Moreover, in any particular year, cross-border acquisitions involving firms in the food sector often top the league table of deal values in general. For example, in 2000 Unilever PLC (a UK/Dutch firm) acquired the US firm BestFoods for US$25 billion, the second most expensive acquisition of a US company that year while in 1999 the most significant cross-border deal by any US company was WalMart's acquisition of Asda Group PLC for around US$11 billion. To summarise, the food sector is one of the leading sectors for acquisition activity in both the US and the EU.
The aim of this paper is to explore the determinants of the distribution and growth of cross-border acquisitions in the food sector using a large panel data set comprising over 2,000 deals that involve 45 acquiring and 46 target countries over the period [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] . This data is fairly comprehensive in terms of covering almost all cross-border acquisitions in the food sector over this period. We tie the determining variables to the recent literature on FDI. The data set we use here has several attractive features: first, unlike many studies in the general literature that focus on the US only, we have a large panel of the major countries involved in acquisition activity and this data allows us to explore the EU dimension; second, we can trace the growth and subsequent decline of international acquisitions across the 1997-2004 period which therefore captures the 'wave-like' features that have characterised FDI in the global economy in recent years; third, the data set also allows us to highlight differences along the supply chain. This separation is potentially important since the motivation for acquisitions may differ between agricultural-based food production, manufacturing-based food processing and service-oriented wholesaling and retailing of food. Taken together, given the role of cross-border acquisitions as the means of accessing markets, the analysis here will provide useful insights into an aspect of the food sector which has received comparatively little attention as well as being more comprehensive in coverage.
The paper is organised as follows. In Section 2, we outline in more detail the characteristics of cross-border acquisitions in the food sector worldwide. In Section 3, we provide a selective review of the literature that forms the basis for the econometric model to explore the determinants of cross-border acquisition activity over the 1997-2004 period. This is discussed in Section 4 while, in Section 5, we provide coverage of the results. In Section 6, we discuss some issues that relate to the robustness of our results and, in Section 7, we summarise and conclude.
Characteristics of cross-border acquisitions in the food sector
Data on cross-border acquisitions in the food sector are sourced from SDC Platinum database of Thomson Financial that claims to record virtually any deal involving a change in ownership of at least 5 per cent since the beginning of the 1990s. The analysis in this paper covers the period 1997-2004 where we identify a cross-border acquisition when an acquisition results in a parent firm holding a stake of at least 50 per cent of ownership in a target firm located abroad. 2, 3 In terms of covering the food and agricultural sector as a whole, we identify cross-border deals in SIC codes that relate to different aspects of the agricultural-food chain encompassing production, processing, wholesaling, and retailing. 4, 5 In identifying acquiring countries, we set the data to cover source countries that record any deals in these sectors. The common data set then provides us with 45 source countries making cross-2 See footnote 1. 3 If the acquiring firm already had a stake in the target prior to acquiring in excess of 50 per cent of the shares, then this will be counted as a cross-border acquisition in our data. We also attempt to control for this in the econometric model. 4 Specifically, we search for international acquisitions in food production (SIC codes 01, 02 and 07), food processing (SIC 20), food wholesaling (SIC codes 5141 -5154) and food retailing (SIC 54). In this context, we enlarge upon the definition of the food sector referred to in the UNCTAD data discussed above. 5 There may be other aspects of FDI that are missed including the role of private equity. This is to some extent unavoidable but it is worthy of note that most acquisition activity appears to be horizontal in nature (see below). We attempted to control for additional factors that may be related to private equity but these proved to be insignificant.
border acquisitions in the food sector across 46 target countries, the list of which being reported in Appendix 1.
The total recorded values of cross-border acquisitions around the world over the 1997 -2004 period are reported in Table 1. There are two notable features from this table: first, the value of cross-border acquisitions in the food sector increased markedly from 1997 to 2000, reaching a peak of US $51,636 million and subsequently declined following 2000. This reflects the 'wave-like' feature of world FDI that has been common across all sectors. 6 Second, in terms of the distribution of cross-border acquisitions in the food sector, food processing dominates accounting for 78 per cent of the value of international acquisitions followed by food retailing with 10 per cent and wholesaling and agricultural production being only minor activities.
7
International acquisition activity is concentrated among a relatively small number of countries. In particular, as summarised in Table 2 , the US, the Netherlands, France and the UK account for more than 63 per cent of international acquisitions within the current sample with these leading countries following the pattern of the total sample insofar as experiencing a rise and fall in the total value of deals over the 1997-2004 period as well as food processing dominating overall acquisition activities.
To complete the overview of the data, Table 3 reports the number of crossborder acquisitions in the food sector over the sample period ranked in order of importance. The count data contain over 2,000 completed acquisitions worldwide with the US being the lead acquiring country recording 336 crossborder acquisitions, followed by the Netherlands, France and the UK. Together these four countries financed around 45 per cent of all cross-border deals in the food sector. Again, food processing dominates cross-border 6 See also Brakeman et al. (2006) for a discussion of the wave-like behaviour of cross-border acquisitions. 7 When looking at the distribution and growth in terms of CBA counts instead of values, the surge of international merger activity around the year 2000 emerges with food processing adopting a similarly dominant position.
acquisitions accounting for 71 per cent of all deals. Conversely, the proportion of food retailing was just over 6 per cent with wholesaling and the agricultural production of food accounting for less than 3 per cent of deals over the sample period. 8 Though only a minor share of deals occurred in food wholesaling and production, their relative importance was somewhat greater in countries such as Hungary, Argentina, Australia and nations with major seaports such as Singapore and the Netherlands, respectively. Finally, the last column of Table 3 reports international acquisitions across all sectors. With a total number of deals of almost 50,000, the food sector held about a 4 per cent share in the worldwide market for corporate control. 3. Recent research on FDI FDI has long attracted interest from trade economists with research on this topic pursuing disparate themes, although in recent years there has been renewed interest focusing on the motivation for different forms of FDI, the alternative ways in which FDI may occur as well as focusing on the crosscountry and time series characteristics of FDI, reflecting the wave-like behaviour noted above. Barba-Navaretti and Venables (2004) provide a recent overview of some of these issues. Reflecting recent empirical research, these themes form the basis for the empirical section of this paper.
One important theme in the recent literature has been incorporation of horizontal (market-driven) and vertical (endowment-based) motives for FDI into a unified framework associated most notably with the work of Markusen (2002) and Markusen and Venables (1998) labelled the 'knowledge-capital' model of FDI. More recent research goes beyond this by accounting for complex strategies where the acquisition of foreign affiliates may establish export platforms 8 Given the possibility to invest across the stages of the agricultural-food supply chain, e.g. from food processing into food retailing, these figures do not add up to 100 per cent. 9 Note, this figure is lower than those reported above as this figure relates to corporate acquisitions in manufacturing and services. (continued) to supply outlets located in other countries where market access constitutes the main driving force (Yeaple, 2003) . 10 Against this background, the main aim of the recent empirical literature has been to explore whether or not alternative motives for FDI are evident in the data with Carr et al. (2001) constituting a widely cited example, the focus being to interpret the significance of the appropriate variables (market size, endowment differences) relating to the horizontal and vertical motivations for FDI. These variables form the basis of gravity-based models of FDI and (as we note below) have been used to address the distribution and growth of cross-border acquisitions.
Another main theme in the FDI literature pertinent to our empirical strategy is to account for its time series features that characterise the recent pattern of cross-border acquisitions in the world economy. As noted above, FDI in the world economy exhibits a 'wave-like' behaviour. Such significant movements in FDI do not sit well with standard general equilibrium trade/FDI models that focus on market size and relative endowments to account for the distribution of FDI. To explain these phenomena, research has highlighted the role of exchange rates and stock market activity with these factors determining the relative wealth of firms acquiring overseas targets. Froot and Stein (1991) and Klein and Rosenberg (1994) are examples of this line of research while Blonigen (1997) explores the role of exchange rates in determining the returns for acquiring firms. The central rationale here relates to relative wealth effects. In the context of imperfect capital markets, changes in relative wealth (captured by the real exchange rates or the change in stock market values in the acquiring country) may allow an acquirer to bid successfully for a target when the change in the exchange rate reduces the budget constraint on the foreign buyer.
The final theme (and most relevant one given the data used in this paper) relates to the form that the foreign investment takes. Despite the dominance 10 The issue of export platform FDI, while likely to be important, has received only limited attention in the empirical literature to date. An interesting contribution can be found in Blonigen et al. (2007) who employ a spatial econometric approach to gauge the relevance of third countries as a determinant of FDI flows.
of cross-border acquisitions as the main vehicle for FDI, few studies have focused on this issue. Evenett (2003) highlights the importance of international acquisitions in the world economy. Recent theoretical work on FDI has focused on the mode of market entry including Nocke and Yeaple (2007) and Neary (2007) . Meanwhile, the cross-country determinants of international merger deals received attention from Rossi and Volpin (2004) though the focus of this paper is on the interaction between finance and the rule of law as opposed to market size and relative endowments that have been the feature of the trade literature. Perhaps closest to the approach adopted below is the paper by Di Giovanni (2005) who employed a gravity model to explain the distribution and growth of cross-border acquisitions around the world. In the empirical section below, we draw upon these recent developments to inform the likely determinants of cross-border acquisitions in the food sector.
11
Studies on FDI in the food sector are relatively sparse with most research being confined to the US. Connor (1983) is an early example of an empirical study of the determinants of FDI with more recent studies varying in their coverage and focus.
12 As far as we are aware, the work by McCorriston and Sheldon (1998) is the only study on cross-border acquisitions in the food sector, though again their data is limited to the US. Moreover, they find that the determinants of the acquisitions in the US food sector differed from other sectors comprising US manufacturing insofar as the determinants of cross-border acquisitions across sub-sectors of US manufacturing did not appear to apply to the US food sector. However, their sample was small and this perhaps causes the evidence on the determinants of US acquisition activity in the food sector to be weak. Given the importance of cross-border acquisitions in the food sector worldwide, further attention is warranted.
Although these studies have not been necessarily motivated by the specific idea that the determinants of FDI will vary across sectors, there is nevertheless some reason to believe this will be the case. Specifically, recent work on trade has identified that the number of firms from each sector that participate in trade and foreign investment is very small relative to the universe of active firms. Bernard et al. (2007) provide recent coverage of this issue. This so-called heterogeneity highlights differences across sectors as determining the participation of firms in international markets. In this spirit, we also apply the econometric model to various cuts in the data on the premise that with underlying heterogeneity within the food sector (specifically across stages), we may therefore also expect the determining factors to vary. For example, market size, stock market valuations or property rights may be an important determinant of all cross-border acquisitions, but may matter to different degrees for specific industries. 11 Complementing the empirical approaches to the form of FDI noted above, most cross-border acquisitions (at the 2 digit SIC) are horizontal in nature. See also Brakeman et al. (2006) . 12 Other studies of FDI in the food sector (including those using non-US data) include: Ning and Reed (1995) , Anastassopolulos and Traill (1998), Gopinath et al. (1999) , Benito (2000) , Barkley (2005) , Guiletti et al. (2004) and Tozanli (2005) . 13 See reference to McCorriston and Sheldon (1998) above and Cho et al. (2002) .
Determinants of cross-border acquisitions

General considerations
Empirical analysis of FDI has typically been hindered by access to comprehensive and detailed data with many studies relying on stock or flow data with country and sector coverage often being limited or the data unreliable. However, given the observation that most FDI takes the form of cross-border acquisitions, in recent years there has been increased use of financial data sets that directly record this activity. These sources record two related aspects of cross-border acquisitions; the number of acquisitions made and also the value of these acquisitions. Each relates to different stages in the decision tree in terms of acquisition activity, but there are also practical advantages focusing on the number of acquisitions made. First, despite the claim of comprehensive coverage, in many cases merging companies do not disclose the deal value, and the SDC Platinum database merely records that a deal has been made.
14 As such, counting the number of deals gives a fuller picture of global cross-border activity. Second, in recent years, the noted overvaluation in stock markets has also influenced the total value of acquisitions and has also involved a number of so-called 'mega' deals; as such, relying on value data may also distort the overall significance of the factors driving the locational choice of acquiring firms.
Aside from these practical issues, the count and value dimension are related but distinct stages in the decision-tree for multinational firms. As Devereux and Griffith (1998) and Devereux (2006) note, the choice of one location over another is essentially a discrete variable. Having made the decision to locate in a given country, the acquiring firm subsequently decides how much to invest in the target country and this is a continuous variable. 15 To this end, and also given the practical issues about greater data availability on the number of recorded deals, we primarily use a panel count data model to address the distribution and growth of cross-border acquisitions over the sample period and this directly concurs with the location choice in the decision tree. However, values are a related but distinct aspect of the story and we also consider whether the factors driving the total level of acquisition activity in terms of the number of firms also influences total values. Of course, the coefficients relate to different aspects of the decision process but a priori we may expect the driving factors to be the same. For example, we may expect more firms to choose to target firms where market size is larger; by extension, the total value of deals may be expected to be greater in larger markets. Reflecting these issues, our methodology fits with recent practice in addressing FDI activity 14 In terms of covering global acquisitions, this truncation of the value data is substantial with more than 50 per cent of the recorded deals not reporting a corresponding value. 15 As with most models of FDI, the underlying framework here is one of firm entry. Nevertheless, divestiture is another important aspect of firm behaviour. This should only affect the sample here to the extent that the divestiture involves the sale to another foreign acquiring firm which is unlikely to be a significant feature of the data.
in the world economy with a number of recent papers focusing on count econometric models to address the distribution and growth of cross-border acquisitions including Bertrand et al. (2004) , Hijzen et al. (2008) , Huizinga and Voget (2006) and Kessing et al. (2007) . As with recent empirical work, we employ a gravity specification to explain the distribution and growth of cross-border acquisitions around the world. 16 We draw upon the literature on the theory of FDI in selecting the independent variables. In broad terms, as outlined above, this research highlights the role of market size and relative wage costs reflecting alternative motivations (horizontal and vertical) as summarised in Markusen (2002) and Carr et al. (2001) . Moreover, financial factors such as exchange rates and stock market growth feature in Froot and Stein (1991) , Blonigen (1997) and Klein and Rosenberg (1994) and have been explored by Di Giovanni (2005) to explain subsequent booms and troughs in the growth of FDI. We also control for investment costs which increase, for example, in environments with poor institutional quality as highlighted by Rossi and Volpin (2004) but are also affected by the tax burden levied upon foreign investments into local affiliates (see, for example, Devereux and Griffith, 1998) . In terms of additional controls, we also account for trade costs and preferential trading arrangements that may determine the costs and benefits of acquiring a firm abroad and the preference for one location as opposed to another.
As noted above, we focus primarily on the number rather than the value of acquisitions as this mitigates against sample selectivity; results on the total value of acquisitions are also reported below. In terms of the count dimension, estimation conditions the expected number, l ij,t , of cross-border acquisitions (CBA ij,t ) between acquiring country i and target country j in time t through the exponential mean function: l ij;t ¼ E½CBA ij;t X ij;t ¼ expðmarketsize ij;t ; relativecost ij;t ; trade cos t ij;t ; financialfactors ij;t ; inv cos t j;t Þ ð1Þ on control variables marketsize ij,t , relativecost ij,t , tradecost ij,t , financialfactors ij,t and invcost j,t which have been discussed above. The exponential transformation is warranted to account for the non-negative nature of acquisition count data.
Although the conditional mean specification (1) relates cross-border acquisitions systematically to explanatory variables, X, it does not fully describe the count distribution allowing for maximum likelihood estimation. Thereto, the probability mass function, Prob [CBA ij,t 17 Given the longitudinal nature of our data, where international merger activity is observed over eight consecutive years for the same acquiring and target nations, the additional randomness is likely to arise from country-pair specific, but unobserved, heterogeneity. 
Data issues
The dependent variable is the number of acquisitions between country i and country j in time t sourced from Thomson Financial. We consider several variants of this variable. For the sake of comparison, the total number of acquisitions across all sectors has been counted before isolating deals within the food sector, which cover more than 2,000 acquisitions over the [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] period. This would allow us to identify (in an aggregate manner) whether crossborder acquisitions in the global food sector differ from acquisitions in other sectors. In addition, noting the discussion above where we can separate acquisitions along the agricultural-food supply chain, we also run the model on acquisitions in sub-sectors. This allows us to explore the possibility that the factors determining acquisitions in, for example, food processing or retailing may differ from those in the food sector more generally. Finally, given that factors determining FDI across regions may differ (for example, institutional quality may be lower in developing countries but high in developed countries), we also cut the data by region. In particular, sub-samples separate acquisitions towards developed countries with, according to the World Bank classification, high and upper-middle incomes and developing countries with low and lowermiddle incomes. 19 Furthermore, cross-border merger activity within the EU and the Euro-zone is also addressed given the expectation that adoption of the Euro may have influenced cross-border acquisition activity.
As discussed above, we draw on the recent theoretical and empirical literature in our selection of the determining variables. Market size relates to the product of GDP between country i and country j in time t (Carr et al., 2001) . The expected sign on this variable is positive suggesting that larger markets attract more FDI. This variable refers to market access considerations for FDI. Meanwhile, the vertical motivation for FDI is captured by the variable relating to relativecosts ij,t between the source and host countries. Obtaining appropriate measures for this variable proved difficult for a large cross section of countries. In this paper, we follow Braconier et al. (2005) and use data on prices and earnings published by UBS that offer a wage index based on the hourly income of comparable professions across the countries in our sample. 20 In their study, Braconier et al. ascertain the existence of vertical FDI if this variable appears as a significant determinant of FDI. However, since relative rather than absolute endowments drive vertical FDI, we construct a relative cost variable in terms of international differences in wages (Dwage ij,t ). The expectation is that this variable should be positive as the desire to outsource stages in the chain of food production, processing and distribution increases the more wage costs in source country i differ from the host country j.
To measure trade costs, we consider three variables. 21 Common to most gravity models' we use distance ij between countries i and j and a variable for language ij , the latter being a binary variable reflecting the existence of a common language between countries i and j. While the existence of a common language will be expected to be positive, distance will be expected to have a negative influence. In the finance literature, the role of distance in affecting financial flows is a proxy for asymmetric information and the difficulty in monitoring the investments made. 22 See, for example, Portes and Rey (2005) . Finally, customs unions designing shared policies as in the EU may dismantle non-tariff barriers to cross-border trade thereby inducing further investment across a common market, an important consideration given the large number of acquisitions involving European countries.
Corporate taxes have received considerable attention in the public finance literature and are reviewed by De Mooij and Ederveen (2003) . To measure this impact, top marginal tax rates levied on corporations are employed with the variable being constructed as a tax differential variable to capture the relative after-tax profits associated with the decision to stay domestic or acquire abroad. However, aside from taxes, institutional quality as reflected in the protection of property rights and the regulatory cost of doing business further affect investment across host countries. Trivially, poor protection of property rights (measured by a perception-based index) and high costs of regulation (related to the number and duration of procedures to setting up a firm) would be expected to deter investors. 23 20 Alternative measures are used in the literature though in many cases this has often reflected difficulty in accessing appropriate data. For example, Di Giovanni (2005) employed GDP per capita to proxy for wage differentials. The paper by Braconier et al. (2005) suggests the use of more direct data on relative wages which is the data source that is utilised in this paper. 21 The issue of explicit trade barriers is addressed in Section 6 below but due to the extensive nature of the data set and the breakdown across sectors, it is difficult to include tariffs in the baseline estimation. 22 This is in contrast say to the use of trade flows where distance may serve to proxy for transportation costs. 23 See Djankov et al. (2002) for a discussion of issues relating to the costs of regulation across a large sample of countries.
Exchange rates between countries i and j and stock market capitalisation in the source country i account for the financial determinants of cross-border acquisitions. Following Froot and Stein (1991) and Blonigen (1997) , the role of the exchange rates (exrate ij,t ) is expected to be negative suggesting that an appreciation of the exchange rate will lead to lower cross-border acquisitions from the source country. Higher stock market capitalisation in the source country will improve the relative wealth of the acquiring firms and should have a positive influence on acquisitions. These factors will likely be the key determinants of the 'wave-like' behaviour that is evident in the time series behaviour of the FDI/cross-border acquisition data. In addition, to capture the possibility of acquisitions involving increasing share ownership of firms already based in the host country, we also included the stock market index of the target country in the econometric model.
In sum, the model we estimate is given by:
Appendix 2 reports details on the construction and sources of the data set. All independent variables except for the indicators for language and customs unions have been transformed into logarithms, which mitigates against heteroscedasticity. When employing count regressions, the coefficient of logarithmic variables represent estimates of (constant) elasticities which, insofar as measuring the conditional impact of a percentage change upon the percentage change in merger counts, facilitates the interpretation of the magnitude of coefficients. The results of estimating equation (2) are reported in the next section. Table 4 reports the results relating to the determinants of global acquisitions in the food sector. The first column covers all stages in the food chain while columns 2 and 3 report separately the results for acquisitions in food processing and retailing, respectively. All of the determining variables have signs consistent with economic priors and most are statistically significant at the 1 per cent level with the exception of the effect of preferential trading arrangements, the protection of property rights and the role of exchange rates, all of which fail to produce a significant impact within the global food sample (column 1).
Results
Relating the results to recent developments in the theory of FDI confirms the importance of market size and relative costs in determining food sector acquisitions across countries. The role of market size is not surprising given that a large part of FDI in the food sector occurs between developed countries Note: Columns 1-4 have been estimated by Count regressions, which rest on a negative binominal distribution and a log-linear mean specification (Negbin II Model) with a designating the estimated over-dispersion parameter. Columns 5 and 6 have been estimated by Tobit regressions with s designating the extent of censoring (at a value of zero from the left). Standard errors are in parentheses. Coefficients significant at the 10% level are labelled with a *, at the 5% level with ** and at the 1% level with ***. Variables in small letters have been transformed into logarithms, e.g. x ¼ ln(X), meanwhile CAPITAL letters designate nominal (dummy) variables. Columns 4 and 6 relate to all CBAs, columns 1 and 5 to all CBAs in the food sector, from 46 source countries to 51 host countries for each year between 1997 and 2004. Columns 3 and 4 isolate CBAs conducted at the stage of food processing and food retailing, respectively.
though the statistical significance of the relative cost variable also suggests that vertical motivations play a role in explaining the distribution of acquisitions in the food sector worldwide. This is consistent with the approach of Braconier et al. (2005) who interpreted the vertical motivation for FDI relating to the significance of the (relative) wage variable. 24 Frictional factors also appear important with distance reducing cross-border acquisitions while the existence of a common language between host and source countries has a positive influence. Finally, in terms of explaining the distribution of international acquisitions across countries, the cost of doing business in the host country impacts negatively upon acquisitions. Notably, the non-significant role for property rights may reflect the fact that most deals in the food sector occur between developed countries where institutional quality would be expected to be high or that intangible assets necessitating a strong protection from the threat of expropriation are not important when acquiring foreign food companies.
In terms of explaining the 'wave-like' pattern of acquisitions in the world economy in the food sector, it would appear that fluctuations in stock markets in the source country have been the driving force. Recall from the discussion above that this variable captures relative wealth effects in the market for corporate control. 25 Notably, unlike previous studies (see, for example, Di Giovanni, 2005) , the role of financial development in the host country does not appear to play a role (again perhaps reflecting the concentration of developed countries as the main sources and hosts of cross-border acquisitions in the food sector) nor does the exchange rate. Clearly, for the food sector, fluctuations in stock market valuation appear to be the major driver of the observed 'wave-like' behaviour of acquisitions over the sample period.
Columns 2 and 3 of Table 4 separate out the results for acquisitions in the food processing and retailing sectors. 26 To recall, the motivation for exploring this is that the factors fostering cross-country acquisitions may vary along the stages of the agricultural-food supply chain. The results confirm this to be the case. While to some extent cross-border acquisitions are driven by common factors, most notably, market size and trade frictions such as distance and language, there are some key differences. For example, relative wages are statistically significant at the 1 per cent level for food processing but insignificant for retailing. This perhaps is not surprising given that acquiring a target in the retailing sector will be principally motivated by market size though it is also 24 Employing relative wages is not free of caveats. In particular, Blonigen et al. (2003) suggest to apply absolute values to mitigate against sign reversals arising with positive and negative wage differences, Here, relative wages have been transformed into logarithmic differences, i.e. Dwage ij ¼ log(wage i /wage j ) implying a marginal impact in terms of a constant elasticity, thus being robust towards sign reversals. 25 On the suggestion of a referee, we also allowed for path dependence by including acquisitions in the previous year. This was significant but did not affect the direction of the impact or the significance of the other variables, nor could we find a rationalisation for it in the theoretical literature, so we excluded it from the presentation of the results here. 26 Recall from Table 3 that most international acquisitions arise in food processing and retailing.
Since cross-border acquisitions in food production and wholesaling are very low, we do not report the results for these sub-samples here.
notable that the estimated coefficient is higher for this variable in food processing than retailing. Other substantial differences across these two sub-samples include relative corporate taxes having a highly significant effect in food processing but less so on retailing, entry costs affecting processing but not retailing while the stock market effect has an estimated elasticity in driving acquisitions in retailing that is, compared with the corresponding coefficient for food processing, more than double in magnitude. 27 The stock market variable for the host country is also significant for the retailing sector but not for processing. With values of 194 and 1,816 for food processing and retailing, respectively, likelihood ratio statistics reject the hypothesis of equal coefficients between stages of the value chain and the food sector as a whole at any conventional level. These results confirm, thus, that the drivers of the location choice involving the food processing and retailing differ from the results given for the food sector as a whole.
28
Recent research also suggests that factors driving FDI and international acquisitions differ according to geography (see, for example, Di Giovanni, 2005) . To this end, we cut the global food sector sample to focus on acquisitions between different groupings of countries. These results are reported in Table 5 . The first two columns report cross-border acquisitions in the food sector towards higher income (developed) countries only (column 1) and those involving lower income (developing) countries as the target nations (column 2). All variables have the expected signs, with many of these variables having high levels of statistical significance at the 1 per cent level though there are some notable differences according to the sub-sample. Of particular note is the lower income case where relative wages are insignificant suggesting that the main driving force for acquisitions in this grouping is market potential rather than seeking lower costs. In addition, corporate taxes are not significant in the higher income case but are in the lower income case, with entry costs being a greater barrier to acquisitions in the lower income case compared with the higher income case. Finally, the other notable difference relates to the variables principally capturing the growth of cross-border acquisitions over time. In the case of the higher and lower income groups, only the growth in stock markets in the source country matters but the impact of this for the lower income country is almost twice that compared with the high income group. Taken together, the results separating out acquisitions between developed countries only and those involving developing countries show important differences.
As a final cut of the data, we explore the determinants of cross-border acquisitions involving EU countries. Apart from the European interest, it is notable 27 Although the sub-samples are small, we did nevertheless explore the determinants of crossborder acquisitions involving production and wholesaling. Broadly, the results are consistent with the results for retailing and processing reported in Table 4 though relative wage costs were not significant in the wholesaling sub-sample and the exchange rate variable was significant in the production sample. 28 Similar tests with respect to the global food sample and cross-border acquisitions for manufacturing as a whole also confirmed that the drivers for the food sector differed from manufacturing in general. Note: Across various geographic sub-samples, this table presents estimates of the determinants of CBA activity within the food sector from 46 source countries to 51 host countries for each year between 1997 and 2004. Count regressions rest on a negative binominal distribution and a log-linear mean specification (Negbin II Model) with a designating the estimated over-dispersion parameter. Standard errors are reported in parenthesis. Coefficients significant at the 10% level are labelled with a *, at the 5% level with ** and at the 1% level with ***. Variables in small letters have been transformed into logarithms, e.g. x ¼ ln(X) meanwhile CAPITAL letters designate nominal (dummy) variables. Columns 1 and 2 cut the sample according to whether the target (host) country belongs to the high and upper middle income or low and lower middle income group. Columns 3 and 4 single out deals undertaken within the European Union and the Euro-zone, respectively.
that food sector acquisitions in the EU are a significant proportion of the food sector sample, with 57 per cent of total food sector acquisitions being financed by member countries. Moreover, in recent years, there have been important developments in the EU that may affect acquisition activity including the introduction of the Euro (that would have the potential effect of reducing the relative wealth effect that arises from exchange rate fluctuations), policy harmonisation and enlargement of the EU that are covered by our sample period. To deal with this, we consider acquisitions both within the EU generally -including those that have recently acceded to the EU -and then cut this sample to focus on those EU countries that adopted the Euro. The results relating to cross-border acquisitions in the EU food sector are reported in columns 3 and 4 of Table 5 . There are some interesting observations to make from these sub-samples. Unsurprisingly, between these two sub-samples that focus on acquisitions in the EU, the variables have the same signs and comparable levels of significance. The most notable difference comes via the fact that the values of the coefficients differ being generally higher for the Euro-zone countries than for the EU generally. For example, the effect of stock market fluctuations has a stronger impact in the Euro-zone countries as does the effect of market size. Indeed, the estimated impact of these variables is stronger for the Euro-zone countries compared with global acquisitions in the food sector generally as reported in Table 4 (column 1).
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Taken together, the gravity-based model (comparable to that of Di Giovanni, 2005) provides an acceptable explanation of cross-border acquisitions in the food sector with most 'key' variables being statistically significant and being consistent with a priori expectations. However, the factors driving acquisitions in retailing and food processing tend to differ, international acquisitions involving developing countries differ from those involving developed countries only and there are important differences within the EU between those countries that are members of the Euro-zone. In sum, factors driving cross-border acquisitions can differ by geography and policy environment and by stage in the food chain, at least in terms of the impact individual variables have on the international acquisitions in the food sector.
Further issues
There are some outstanding issues in terms of the robustness of the explanatory factors offered in the models presented above. One issue is the role of trade barriers and the other relates to the values of acquisitions. With respect to trade barriers first of all, it is well-documented in the FDI literature that tariffs and other barriers can be an important impediment to locate or acquire another firm abroad. However, given the recent tendency towards increased intra-firm trade, the effect of trade barriers may be ambiguous since certain types of FDI may substitute (horizontal FDI) or complement (vertical FDI) trade. Despite this ambiguity, incorporating trade barriers in the initial specification would create problems for two main reasons. First, given the country coverage (45 source countries to 46 target countries), the sector-specific data will unlikely be available on a comprehensive basis exacerbated by the fact that the full sample also includes services; second, since we want to highlight factors determining acquisitions for the food sector as a whole (which comprises distinct vertical stages) and also by processing and retailing stages separately, it is not clear what the appropriate measure of trade barriers for highly-processed commodities would be compared with unprocessed commodities.
Nevertheless, we considered some possibilities. First, in the food sector samples, we included detailed data on tariffs for the food and agricultural sectors matching tariff data by the appropriate SIC codes. In terms of the retailing stage, to account for market access issues, we explored the role of the existence of service agreements between any two countries in the sample. These variables were positive but statistically insignificant though importantly for the discussion here, did not change the sign or statistical significance of any of the results presented in Tables 4 and 5 .
Second, we considered whether the conclusions from the results based on the panel count model carry over to the case where we use values of the crossborder acquisitions as the dependent variable. As discussed above, the count and value dimensions of cross-border acquisitions relate to different levels in the decision tree of acquiring firms. Nevertheless, given that values are a closely-related dimension of cross-border activity, we may expect that the factors driving the total number and value of acquisitions to be broadly similar. To explore this, we have re-estimated our baseline results by means of Tobit regressions, which account in particular for the clustering of countrypairs not reporting any merger activity. Resulting coefficients enter the econometric model akin to equation (2) with the same sign and are reported in the final column of Table 4 . The sole difference relates to the tax variable that had a significant negative effect in the count model but not when focusing on values. One should note that, since these models relate to different dependent variables, the direct interpretation of the coefficients will differ; nevertheless, it is evident that the factors explaining alternative dimensions of the distribution and growth of cross-border acquisitions in the food sector are common to both the number and values of acquisitions.
Finally, we explored the issue of fixed versus random effects in the context of a panel count model. The appropriate Hausman test could not reject the random effects NEGBIN model in favour of a comparable fixed effects specification.
30 Given the only difference between the NEGBIN and Poisson count models relates to the treatment of over-dispersion, we also explored whether the Poisson random effects was superior to the fixed effects model, and again the Hausman test statistic did not suggest rejection at any of the conventional levels. However, the significance of the variables in the base model reported in Table 4 above did not change when adopting random effects, though the values of the estimated coefficients were generally lower. By way of contrast, the fixed effects specification produced only significant coefficients on the stock market variables, which is maybe not surprising given their previously noted importance in explaining the time-varying dimension of international merger activity. Finally, based on the value data, the random effects Tobit model was yet again not rejected for a fixed effects model. Since the overall conclusions did not change in terms of the high level of significance of the determining variables, we are confident that the implications drawn out above hold over these alternative specifications.
Summary and conclusion
Noting that cross-border acquisitions are the most prominent form of FDI, this paper has focused on their determinants in the global food sector. To this end, we use data covering international acquisitions between 45 source and 46 host countries over the 1997-2004 period and encompassing over 2,000 merger deals. We are also able to split acquisition counts along the stages of the supply chain involving food production, processing (by far the most prominent sub-sector for international acquisitions), wholesaling and retailing. Drawing on recent developments in the literature on FDI, the results highlight a number of factors that are important in determining cross-border acquisitions, particularly market size, relative costs, trade costs and stock market growth. Interestingly, the factors that appear important in determining acquisitions vary according to the stage in the vertical chain. In addition, in terms of the geography of international acquisitions, the factors that drive cross-border acquisitions between high income (developed) countries differ from those that determine acquisitions involving lower income (developing) countries. Further exploitation of the data also suggests some differences in the factors determining acquisitions involving EU countries that adopted the Euro and those EU countries that did not.
FDI has emerged as the key feature of globalisation in recent years, the growth of FDI far-outstripping the growth of trade; yet there is comparatively little research in the agricultural economics literature on this issue. As such, while this paper exploits the key means of accessing foreign markets via FDI covering a large sample of countries, it does not endeavour to be the last word on this issue as there are a range of important research questions and policy questions that arise from the growth in FDI in the food sector. These include inter alia the effect of spillovers, technological transfers and trade policy among others. Observing that cross-border acquisitions are the key form of multinational access to host markets, understanding the potential factors that drive international acquisitions in the global food sector is an important issue to address. Moreover, in line with recent initiatives in the literature on trade and FDI, exploring the characteristics of individual firms who decide to invest overseas will be part of any future research agenda. In this context, the hope is that the present analysis makes a contribution towards this developing agenda. 
